Development of a gold nanoparticles based chemiluminescence imaging assay and its application.
In this paper, a novel gold nanoparticles based protein immobilization method was designed. Biocomposites of gold nanoparticles and proteins were successfully coated on poly(methyl methacrylate) (PMMA) plates and polystyrene microtiter plates. The proteins could be immobilized on solid materials with high density and better bioactivity. Based on above design, chemiluminescence (CL) imaging assay for determination of H(2)O(2) and recombinant human interleukin-6 (rHu IL-6) was developed. The linear range and the loading capability were greatly improved when compared with imaging assay performed with direct proteins immobilization. Under the selected experimental conditions, a linear relationship was obtained between the CL intensity and the concentration of H(2)O(2) in the range of 1.0 x 10(-6) to 1.0 x 10(-4) mol L(-1), and rHu IL-6 in the range of 2.0-312.0 pg mL(-1). The detection limits were 2 x 10(-7) mol L(-1) (3sigma) for H(2)O(2) and 0.5 pg mL(-1) for rHu IL-6 with relative standard deviation of 3.8% for 3.0 x 10(-5) mol L(-1) H(2)O(2), and 4.4% for 39.0 pg mL(-1) rHu IL-6. This method has been applied to the determination of rHu IL-6 in human serum with satisfactory results.